XXIV NATIONAL OLYMPIAD IN INFORMATICS
Final Round, April, 18-20, 2008

First Day
Task C1. GAME 

A game is played on a square board, similar to the chess board, divided into N 2 cells. The cells are labeled with the integers from 1 to N 2, row by row from left to right (Fig. 1). The cells are colored white and black in non-regular way (Fig. 2). 
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A pawn is moving only on the white cells. It is possible to move the pawn from a cell to another cell, only if the two cells are on the same horizontal or vertical line and there is no black cell between them. For example, for the coloring shown on Fig. 2, from cell 13 it is possible to go in one move to the cells 8, 11, 12, 18, 23.  

Write a program move, which for given the size and the coloring of the board, finds the minimum number of moves needed for moving the pawn from one cell to another cell. 

Input

On the first line of the standard input three integers are given N, X, Y, representing the size of the board and the labels of the starting and ending cell, respectively (0 < N < 1000). On the second line the number B of the black cells is given first, followed by the list of labels of the black cells themselves.

Output

On a single line of the standard output the program should print the minimum number of moves for moving the pawn from cell X to cell Y. If it is impossible to move the pawn from cell X to cell Y the program should print –1. 

EXAMPLE

Input 

5 2 4
6 3 7 9 14 17 21
Output 

7
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First Day
Task C2. TRANSFORMATIONS
Let A and B be two positive integers with equal number of decimal digits, each of which is different from 0. At one move we can change K successive digits in A, replacing the digits 1, 2, 3, 4, 5, 6, 7, 8 and 9 with 2, 3, 4, 5, 6, 7, 8, 9 and 1, respectively. For example, if A = 12349 and K = 2, at one move we can derive from A the numbers 23349, 13449, 12459 or 12351. Write a program trans which calculates the minimum number of moves with which the number B can be derived from the number A.
Input

The program has to read the input data from the standard input. The value of K (1 < K < 10) is given in the first line; the numbers A and B (A ≠ B), each of them having at least K and at most 100 digits, are given in the next two lines.
Output

On the single line of the standard output the program should write the wanted minimal number of moves. If B can not be derived from A, the program should write 0. 

EXAMPLE

Input
2

123456789

123467791

Output

2
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First Day
Task C3. STRANGE WORDS
Distracto likes to invent various strange words instead of learning his lessons. His recent idea was to make words with the property: if a letter occurs in the word – there is another occurrence of the same letter, associated with the first. That is why each letter in the word should be included even number of times. Something more, the sub-word between the two occurrences of the letter should have the same property or to be empty. For example the words “abbacc”, “aaabbbba”, “dddd” satisfy Distracto’s conditions, but the words “abcbac”, “aaa”, “aaabbbab” – don’t.

Distracto’s called such words strange and now his main occupation is to check each word for “strangeness” (if it fits to the conditions). Something more, he wants to know which the longest strange word is in each lesson that he is learning. The checking takes him so much time, so his marks at school became only Fs. Help him with making a program sword, which is able to do the mentioned checking. 

Input

Your program should read from a single row of the standard input a text composed of words, written with small and capital Latin letters. The text will contain no more than 20000 words, each of them having no more than 100 letters. Corresponding small and capital letters are considered identical. All words are separated by exactly one space. It is sure that the text contains at least one strange word.

Output

The program should print on a single line of the standard output the longest strange word, found in the text. The word should be printed with small letters. If there is more than one such word, the one that occurs first in the text should be printed. 

EXAMPLE

Input

AbBacc dd ne da aLabala soos sos abCbacb

Output
abbacc
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Second Day
Task C4. POLYGON
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A polygon with sides parallel to the coordinate axes is represented by its horizontal sides only. Write a program poly that finds the area of the given polygon.
Input 
The first line of the standard input contains an integer N (2 ≤ N ≤ 1000) – the number of horizontal sides. Each of the next N lines describes one horizontal segment and contains three integers – the abscissas X1 and X2 of the left end and the right end of the segment and their ordinate Y (X1, X2, Y are integers,
 –1000 ≤ X1, X2, Y ≤ 1000). The segments are given in the order they occur in the polygon.
Output 

The only line on the standard output should contain a single integer – the area of the polygon.

EXAMPLE

Input
3

0 10 10

10 20 0

0 20 20

Output
300
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Second Day
Task C5. SCALE
Given a scale and weights with mass of 1, 3, 9, 27, …, 3N(1 kg, where each weight is a single unit (not separable in smaller weights). An object with a mass of M kg is put on the left pan of the scale. 
Write a program scale that finds a proper distribution of the weights on the both pans of the scale, so that the balance is reached. It is not necessary to use all the weights.
Input
The program has to enter a single line of the standard input with two integers – N and M (1 ≤ N ≤ 20,
1 ≤ M ≤ 3 N (1).

Output
The program should write two lines on the standard output. The first line should contain the integer M, followed by the masses of weights put on the left pan of the scale in an increasing order and the second line contains the masses of weights put on the right pan of the scale, in an increasing order also.

EXAMPLE

Input
4 5

Output
5 1 3

9
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Second Day
Task C6. DANCE
In the dance club J&G a dancer boy is moving backwards towards the spot where his girl-partner will be in a given period of time. The spot is located X paces to the left and Y paces to the back. The boy uses a sequence of two types of dancing steps. With the first type of steps he moves two paces to the left, and with the second – two paces to the back. Write a program dance that computes the number of different ways in which the dancer can move to his girl-partner. 

Input
The program has to enter X and Y from the single row of the standard input (1 < X, Y < 61).

Output
On the single row of he standard output the program has to print the number of variants for the dancer boy to move to his girl-partner. If she cannot be reached in the described way, the program has to output 0. 

EXAMPLE

Input
4 4
Output 

6
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